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(54) MANUFACTURE OF P O LYIMID E-M ETAL LAMINATE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To manufacture a laminate without a warpage or a flaw, by forming 
thermoplastic polyimide layers on both sides of the obverse and reverse of a nonthermoplastic 
polyimide layer, thereby forming a three-layer structure of polyimide laminate, and fusing a 
metallic foil together to its one side at a specified temperature. 

SOLUTION: Polyamic acid varnish is dropped to apply with a coater drier on both sides of 
nonthermoplastic polyimide film, and is dried for six minutes at 60-200° C. Next, it is cured for 
two minutes at 200-270° C to form a thermoplastic polyimide layer and a BP layer. A 
nonthermoplasitc polyimide film is stacked, as a film for protection, on the surface of the 
thermoplastic polyimide layer on one side of the BP layer, and a copper foil is stacked through a 
thermoplastic polyimide layer on the other side of the BP layer. Then, they are fused together 
by heat at a temperature of 100-300° C, especially, at 240° C, using a pair of heating rolls, 
thus a polyimide-metal laminate without a warpage consisting of the four layers of a metallic 
foil, a thermoplastic polyimide layer, a nonthermoplastic polyimide layer, and a thermoplastic 
polyimide layer can be made. 
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ftHR»au-cn!i-BrMtt*y>f ^ Kg, #*«raM*#y>r 

^ Kg, XtflfcWMtttfy-f 5 KJid>bft6*y^5 K 

^JRfS«:IRiB#-rsSf2XSSr-&tf3!Ky^ ^ K-£JR« 
|^«fe-efcot, SS2X&fc:fcttSifti»#£ 1 

oo-3o o c c^c^v^r^i-^c^§^#m<ir-r^^y 

*&*»£i-*»#«llEtto#y *f 5 K-*JR«g* 

[»*g4] ^lXS^*3Jt«ftj»«:6 0-2 0 0t 
0 O'CiC&WT 1 5»—3«F(B*llS-rsr b*W&t~f 

< t t-«^AE«fST?*>S»** i ^fcfi 2 IB* 

i, 3-tf* (3 -r ^ y 

Hf^, 4,-4' - ¥7=. 
~/k&.U*3, 3' -v^T; y^y/7x/ V^kSfifrh/- 
fc^>4<i:fc-8^rrA 3, 3' , 

4, 4 ' -v?7xn;l,x-7 1 ^7 1 b7^^>t-M 
ft, 3, 3' , 4, 4' -^<yy7x/yf h7*^ 

4, 4' - fcf 7x-;Uf h ^^/^^^Xfekftl^bal 

b*a**tfc«i^«r*tf«*T?fc«iii*3iii*fctt 
2iB«<z>#y>f s K-Mai^^M^feo 

7 ] Piatt* y >r ^ Ko«r«<*i»«*s, 

y s> vm^m^Rxf^y ^z^/u^ h 9 ^ ^>m~m 

«i*fcfi2istt*>#y>r s K-&«««#oj»3§# 

fee 
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8 ] n^rn^tf y >r s h7rai*#*wm4# 

y 5 KgOJf^jd* 0. 1 — 200^ m. &*fS<OJS3* 
^ 9 - 1 5 0 n m, ttgftWJKJ?*** 1 0-5 0 0/im 

[0 0 0 1] 

ai#t?&ot, *y>f$KJi*s, 2ii^^piM^^y 
>r ^ K*ojnanc*npratt#y >r s Kg#»j*s*ufc 

[0 0 0 2] 

[«e*ofi«] #y>r5 K-A«tt»*tt, mis 

20 TKy^^ Kg£&M*0 2g*»Ottgfr* #^Bg6 1 
- i 9 3 5 2^aicia»sttTv^s. 8ft RTffif£jtf y >f 

S*tfe3Ji**0*JIfl:, ^¥2-1 6 8 6 9 4^ 
SU-IBttiSjh/ri^ JRWSfitttfy-YS Kg, ffMWS 

tetf y ^ s Kg, *rmte# y ^ Kg^^Jig^wi 

[0 0 0 3] L^L&^<b, _h|ESHtt<Z>2g7!rS4ga> 

[0004] TKy >r 5 K-^M«gfro^9^st 

lE^fe^ UT, ti¥4 - 2 2 9 2 6 0 »4^«»C|B«S 

[0 0 0 5] 
[0 0 0 6] 

l, *jR-Br«tt*y << % Kgo*»WBB«cjKipratt*y 
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[0007] *j»pratt* y 5 

^0«Wff«ffi«rtt«. ««LT!»iirffl«:#y >f 5 KB 
SrflWtU #^~C\ JDjRteSLTjR-srilttTK y >f ; K 

jb, #*«raitt#y>r5 kjb, aims Riatt* y >r 5 k 
&<oKmK&mm*wmm~rz>m 2 xm^^t? ^ y >r s 

K-^«aJB*o845g*j5fe"CfcoT, M2Ig[c^{t6 
Mlk*<r 10 0-3 0 0t:tc:^T^ih3r <h 

^-rs^y^; K-£*a»*©«3S*ft-cs>a 0 
[0008] f&^rMtetf y -r ; k», 

^^"sriitt^ y-Y-; KJi&t«ft«rjfitt# y >r s 

[0009] &$&w<Dj3mz£ vmt>tiz>#}) 4 s k- 
&M«Ji#fi. s sp«tt<oA»ftajiff 

y^s K»o»j|jM4«ca*t*r^d»fe, im, 

[0 0 10] 

t5o *»»oMtt, *i\ *s»"srsn*aK y >r ; Kg 

[0 0 1 1] *»W«cfflV^A«fBoa«i:Ur^f4« 

[0012] ^nTmt4^y -y 5 k» jftimtt 

^y ^ K£ Ltli, #^v?7^^^t h^^7 

/uai?^a-«7k«*cj: D*j«sii«#y -r s k^j/st 

^£Ov?r^tLT, 1, 3 - If* (3-T; 
/7xy^i/) ^<^V (UAT> APBi:»&t) „ 4, 
4* -If* (3-7; /7x/^i/) 1*7 A* (J£* 
T> m-BPirB&i-) , &tf3, 3* -VT^S+OV 
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[0013] %fj£(Dv- V 7 X/lstf t LT X 

3, 3' , 4, 4 ' -v^7x^l/x-f^fF7^/^ 
VlfcH&lTMfc) (£JIT\ ODPA^t) > 3, 3' , 

4, 4' — O^y^y h y^j/^>M~M7^^} 
(JgJLT. BTDA^Hf) . ^P^yhSlI** 
C£AT> PMDAi:lt) 3, 3' , 4, 4' 

*l~;V^ y^tt)Vi£^m.—tei^tfo (^T\ BPD 

[0014] mv^^tttf. *»wfcfflv^sjRRratt* 

y >f ; Ktt, APB, m-B P, SU^DAB P^bftS 
v?7 ; ^Wa»biitfjh,5*>ft < £ t)~I0^7 ; 

ODPA. B T DA, PMD A> MBPDA^^ 

t>-aco^ h 7 *;u#y»r:S*ft«»*^ft ?>iiSl 

20 ;*tU *T h?*/l>tf>&t-M7kyO!&ftO. 75-1. 2 
S^/V^fil-CfcS. Sf* U< no, 8 — 1. 2^/V<D 

[0 0 15] JilELfcv^T gp^rftio^r ^v-c 

ftfitSCt^t^o ftf^67-;W^i:t 
T. ^J^Lf^. m-7xxuyv?7;y, o -~7 
^T;y> p-7x-l/y^7^, m — 7^^^^ 
ywT^V. p-r;/^^7;y, t'^ (3-T; 
y 7^-/1^) ^/U^^ K s (3-7;; 7x^;U) (4 

-r^/^ai^^) ^;v7^f k, t*^ (4-r^y^^ 

^>F, (3-7;77x^;V) (4 -T ^ /y 

/V) ^/V^^-^y If* (3 ~T ^ / 7x^;U) */WaJ> 

(3-r^y^^^/w) (4-r 5 J y=c=^^) * 

tf* (47;77x^/U) */U^>-, 3, 

4 ' -^7;/^<yy7x/y, 4, 4 ' -i/T z /-< 

>^7^yi/^ 3, 3 J -i/T$Sis7^—/l'*?^, 
3, 4' -^7;7v J 7x^;M^y, 4, A 7 -i/T 
X/W^—tVttl/^ 4, 4 ' -v J 7;7v ? 7x^ 
X^K 3, 3' -v?7^ /v ? 7x^;i/x-f/K 
40 3 , 4 ' —i?T % /^7xn;l/i- f/K t** [4- 

(3-T;;7xy^» ^zn^/W] y^^ s [4 

- (4-7^/7x^^V) ^zn^/U] t<^V x 1, 1 

-tf* [4- 71^^^/) ^m^/u] 

1, 1 - If* [4- (4-7; 77x;^fv/) 7x 

n/u] > N i, 2-t** [4- ( 3 -r ; y y^/ 

7x=;V] 1, 2-tf* [4- (4-T 

;/^^y^i^) 2, 2 -If* [4 

- (3-T;y^^y^rv/) 7x^V] ^n/^^, 2, 
2-fc** [4- (4-7;/7x7^rv') y ^~;V~] ~f 

50 v/<>, 2, 2-t** [4- (3-T %yy^y 
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:7^~/U] >\ 2, 2 - [3- (3-7^77 
xy^r'» ^^U] -1, 1, 1, 3, 3, 3-^3f 
t7;Vtn^P^ s >, 2, 2-tf* [4- (4 — 7 ; / 
7x/drv^) ^^n—A-] -1, 1, 1, 3, 3, 3 * 

^ty/i/tu^D/^y, i, 3 - ( 3 ~7 ^ y 

/dr>» ^^i?^ 1, 4 - fc'JX (3 -7 ^77x7^ 
>0 -0"t?>\ 1, 4' -tf* (4-7; yy^y* 
is) -<^if>\ 4, 4' -bf* (4-7;y7i;^r 

t^i^/u, b** [4- (3 -r ^ y y^y 

^x-^A-] >^h> x t'^ [4- (4-T^/^oi/^ 
v/) 7x-7U] >^h>\ b** [4 - (3 -7 ^ 7 
^rv-) ^m^A-] ^;U7^ K> b*J* [4- (4-7^/ 
7x7^^) ^zn^/W] 7;l/7>f K, b** [4- (3- 
7;;7x^^) :7:c=/U] */l^3f>'h\ tf^ [4 
- (7^/7x/^i/) ^^^/U] ;*/l^arv'h\ tf* 
[4- (3-7^/7x7^^) 7xn;U] *^7fc>\ 
b** [4- (4-7^77x7^^) 7x^] 

tf^ [4- (3-7^/7x7^rv/) ^cn^/U] en 
— TVK tf^ [4- (4-7^/7x/drv/) 

^] 3i— r/K l, 4 - b*^ [4- (3-r^y^^y 

^vO -O'V-lVl'] ^V-fefV. 1, 3-b'^ [4- (3 
-7;;7x;ary) -O^/V] -Oif>\ 4, 4* 

-b** [3- u-r^y 7x;^» -owa-] 

7x^^x-r/^, 4, 4' — [3- (3-7^7 
7x/^v/) ^> W/U] ^7x^x— r/K 4, 
4' -b** [4- (4-7;7-a, a —itt^/U^l' 

vvw) r^y^^y] /<yy7x;y, 4, 4' -t*;* 

[4- (4-75 y -a, a - i^^fMy^) 
y ^r->] v^^^/lx^/i^ > N t*^ [4- {4- (4- 
7;/7x/Jrv') 7x/^) ^ ^ n/W] ^yUT^^. 
1, 4-b** [4- (4-75/7x7^^) -a, a 
- v> y ^VU-< ^ vVU] ^<>-if>\ 1, 3-b** [4- 

(4-7;77x/^i/) -a, a-^y ^vW^v* 

[0016] rtb^^^r% &tcn2m£x±.*m&'& 

al^> fuffiUfc#^C0v ? 7 5: 7O0-5 o a-% 

[0017] ±tabfc#^co^ h7*/^^»rjit*« 
tM£k 2, 2' , 3, 3' -^y/7xyyfF7^ 

^^^-MtK^J, 2, 2' , 3, 3' -b^^A-^h 
V^-feMfcU 2, 2-b*^ (3, 4-^^7/1- 
tf*ri/7^=L;U) ^"d^^-MtK^, b** (3, 4 -v> 
— -r^-teTK^s b** (2, 3 

(3, 4-^*/^**/? ^—Jls^jVifrl/) -4£tK4£u 
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b** (2, 3 -i?%/U7$3ri/y ^—/V) ^/i^^-fefc 
4fcl v 1, 1-b** (2, 3 -^^tK^v-^ol^/u) y 
? ^ZIMtR^I. tf* (3, 4 - v^/l^^v^^:^) 
y^>-^^, 4, 4' - (p -;7aL:=.l/:/v ? ;*-3r 
v') 4, 4* - (m-^^^ U> 
v^^vO i^^/l^Zl^*^ 2, 3, 6, 1 —TV 

*\s^TYy%>VTSism.—mi&m, 1, 4, 5, 8— 

7* U^T- h^tf/l'tfi'Ifc^fekftk 1, 2, 5, 6, 
-^^^ h7#A-tf^&-M7MfcK 1, 2, 3, 

70 4 -'O'-g >"r h7#/l^^^~4§zK$5. 3, 4, 9, 

io-^yi/y7h7W#^S3*ft, 2, 3, 

6, 7-7^ h^ir>"7" h^tf/Wrt^*— 1, 
2, 7, 8 - 7xty h i/yf h7*/^v»ri*ft 

[0 0 18] C*X^f*. *^*fci±2«eu:&»*^ 

0 — 5 0^e/l-%<7>®ffl-C£>£ o 

[0019] *»«-cr±. i»prM*jKy>r 5 K»tc«t> 

LTfi, 2, 3 

-^<>-/7x7 y^/u#ySS*», 3, 4 -^^V 
y =^ y ^^^;V7^^mM7^m, 2, 3 -v^^/W^^r^^ 
3i ^/V7xn;l^x- x/^SS7k^. 2, 3 — tr^^^^v^ 

3, 4 - tr^^^/v-^/v^^^ii 

tK*. 2, 3 — x^;l/7x=;^;U^y 
M7K^> 3, 4-^;l/^^'>7x^7i^;^ 

>^tK^> 2, 3 —-yio?v^^^/y^^;vy^^jvy,}V 
30 7^ Kl*», 1, 2 9 IslsiSjJvtfZs&myk 

2, 3-t7^i/y^;i/jKy^im l, 8- 
■^-7^ u^^y^^iWfc**^ 1, 2-T>by±^ 
i/^/^i/^Mfotfo. 2, 3-7yh7ty^;^y 
««s*«u i, 9-ryh7ty^/^y^ft7KW 

[0 0 2 0] rttbOv ? ^^/K>'^M7t<:#Jfi7 5 ^*fc 
Tt><tV\ v^^/^^KSlTK^O^Pifl, aim, 
40 yocD&ntMl 0 o^sui^MVT. 0. 001 — 0. 5^e 

/KOffiffi-CfeSo $?^U<(i. 0. 0 0 5-0. 25^ 

[0021] ^^{c. & pTffl/K y >r 5 Kcoxtf y 
^itih-rssw-e^-y 75 y^r^LT^ ffiffl* 

tiZ^y 7 5 ^i: UTfi. fi»Jx.*i. 7-!)^ o-h/u 
^f^y, m-h^v^y, p-h/Wv^, 2, 3-^r 

•>yv?^ 2, v^y, 2, 

2, 6-^yy^y, 3, 4-^yy^, 3, 5-^r 

->y^ o — ^ u u 7— y >\ m-^ou7^y>'. 
50 p— ^PPT^y y s o— ~hn7— y o-7d^ 
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r~y>. m-yn^r^ y 0 h nr^ y 
m - - h nr~ y >\ p-nhor^yy, o-r^y 

y^yy^ h y /k m-7;/^y^M;K p-r 

^y-oynhy;K 2-7;;t7i-;K 3 -T * 
JW^—tV^ t*7x^;K 2-7;/7x 

y-;>7xn/!/x-T/K 3-7;/7x; -;V7x^ 
Ao^— tvK 4 — T ;/7xy — ;>7x ^/uui— x/K 
2-7^7-0^7x7^ 3 -r ^ ;^<yy7x7 
>\ 4-7;;^>/7x/y, 2"7;;7x/-;l/ 
7 ?L=Lj}s*;l<y 4 Y\ 3-7^77x7-;U7x-;U7 
;U7^f h\ 4-7^/7x/-;U7x^;l/^;U7^ h\ 
2-7; ;7x;-/V7x^;^y, 3-7;77 

^ y —/vy ^-jvy/v^i^^ 4-7^7x;-/u7x 
n/w^^^v-, a -t7W;y, /3 --ry^^r ^ 

>\ l-7^7-2-t7h-;W 
7 4-7;/-l-t7h-;K 5 — T ; y — 

l-t7H/K 5-7;/-l-t7K/K 5 — T 
^ 7 - 2 —~}~y V — /I** 7-7;/-2-t7F-/K 
8-7^;-2-t7F-;K 1 —T ;/7V h ^ir 

v x 2-7;/ryh7ty, 9-7;;7yh7ty 
[0022] r^«b-=eyr ^ >f±w*-e^fcfi2@^± 

fek^CO^ftl 0 0^r/MC*j-LT, 0. 001- 
0. 5^e/W<Z)fSffl-C&^>o fiP* b< liO. 0 0 5-0. 

[0023] ^piM^y >r ^ Ym*T&j&~rz>#m*iw. 
#y ^ kw\ ^o^r ^><t#^co^ h^^/i-^^ 
^-^7K^^«b^$tt^^y >r ^ K^t#6o ^ 
^gdv^t 5>i it, o -7x^i/y^7 ^ >\ p-7 

xnL/y^7^y, ra-7x^uy^7^^7x^ 
U^v^T^^. 4, 4 ' ~i?T ^ J ^7x^/Vx-7 
/K 3, 4 -^7 5 7 i;7x-;n- 7VK 3, 4' - 
^7;/v?7x^x-r/K 3, 3 ' -^7^ 
x^/ux- tvW^cq^T ^ y v/7x^;H-7/^^(f 

[0 0 2 4] ^iiP,0#^^7-;y^i, ^"Tffi^ 

ffii-£::i t-e#£ Q :tL^^7^y*^ 

(DiST ^ >f£ft<Dl&mm&s < i t 7 0 

±. 8*L<tt8 0^%gi±-Cfe5, 

[0 0 2 5] hy b UT. 

t^uy y «7k«u 3, 3* , 4, 4' -l^7x 
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^/P7 h ^tfA'tfVR— MzKtt* 2, 2' , 3, 3 ' - 

So 

;o [0026] n^&X-zt. *»Wfc«ffl-c#s*iKipr 

fct>— ■K±S:*ft< it 7 0-=t/w%J^±^tf^T^ 
^dc^i^tf)^ h7*^y»ri*«^>4< it 
-W^-h£'>ft< it 7 o^^%«±£^trr h7W 

s zsfoft l u f h7*^yM 

#0. 75—1, 2 5^/WC0^ffl-Cfc6 o b< ft 

0. 8—1. 2^e/K£>®KF*3-C£>'5 0 

20 [0027] ^fc, #jRBr»tt*yw s Ki uTmis^ 
^sga, mis? mR^'fi^b 

^H, 7t7^h^V % ^7byE, *^hyEN, 

yENZT, Mi^iitt^liS, : 
[o o 2 8] »Rran4^y>f ^ KSoj?^*i. g^^<t 

50 D»»SJx»lC«|Rr±ftV^. 0. l-2 0 0 /i 

m(o«fiffl*s»a^j^T?#5o #*nr»H=#y>r5 Kg 

0. l~2 0 0 /im<DWWli^JiTt 

So 

[0029] ^j&wosKy >r * b*-&mmj^& 
•f . m nrm^^ y >r s ks. ^iwi^ y ^ ^ Kg. x 

[0 0 3 0] S^Mtfc^B PI^SS^ICOV^T 

d<y>r^KgiUT, #*b<«. miRoflfriH*j»Rrai 
ffltt^y^r^ K*©*KWBBfc, ^wffl^^y-r^ y<o 

50 [0 0 3 1 ] ^Hi«$tt/cB P^O-^O^® 
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r ^ifli^I 2 XH £ 0 
[0032] ® lxetcamaB PJf OfitfgfclJBl^jft 

a£fcas#*LV\, ^fit-feJt-SttSfi:. 1-1 

0 0, 0 0 0 cpsWU\ ^^7W«i:U 
tt, xKyTS5>*«*fcB:#y-f S K^SLTffSt 

N, N-^f/U7t^r$ h\ N, N-v^^VUT 

N' , NT -Th^f/«, N, N-v^^vWf^ 

[0 0 3 3] JiK!7 = *«:«iSMfc#-t-5#8sfc LTH 

tfVJ $ KJi*:»j4Ufci: 0. 1-200 

^JRfSJl*»bftSa«#OjBfl[^{il 0-5 0 0 /imfiO 
[0 0 3 4] IglXmi-fc^T. ^Lfc!7~ 

xfi. «Ko»^ic«t oaniSR-rs^, 60- 

51«, 2OO~5 0Ot©ltg|^ 15^-3^ 
[0 0 3 5] #C^T% §|2X^{£:iott6, BPmt&m 

I*, 0. l-100kg/cm 2 g£as#£LV\, 
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[o o 3 6] ^mmumt int ioo-3ooto 

[0 0 3 7] ^iftaiic, *»W«c»*JBi:*«. 

#5o #y^ K7-f/uA % K7-f/w^, tf?y^ 
[o o 3 s] mmmi.tc'&. tmr^-^^^ttm 

ii, 2 0 0-5 0 0 'CcOj&KS&ffia 5 *** Ll\> flnjRBf Pfl 
[0 0 3 9] ±B»]|l**tt©««>artt4:UT, SfS 

skimu *^*Rr»tt*y>r 5 KHi:, bpi 

KJloSffitdflftnraittTKy-Y ^ K^$r^-r-5^rfe^l^ 

v\ A«fB«>frBfc»*s^6J«iFrMtt*yw5 vm. 
rxib pmw<om*im&tf v << % vm<D^ti^n<om^ 
*»*ufc««>fft^riiitt*y>r 5 kjiojp*^. 

0. i-2 0 0 /im^j:6J;^:tSo 
40 [0 0 4 0] *#Kfc<fc0JKS£*L5. 

tt«^o^jR«y -K7u- ^ (r^^-y — K) 
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*»WfcJ:?)««*ix**y-f 5 K 
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